Notes and experiments with injurious insects and insecticides by Gillette, C. P.
Volume 1 | Number 12 Article 5
July 2017
Notes and experiments with injurious insects and
insecticides
C. P. Gillette
Iowa State College
Follow this and additional works at: http://lib.dr.iastate.edu/bulletin
Part of the Agriculture Commons, and the Entomology Commons
This Article is brought to you for free and open access by the Extension and Experiment Station Publications at Iowa State University Digital
Repository. It has been accepted for inclusion in Bulletin by an authorized editor of Iowa State University Digital Repository. For more information,
please contact digirep@iastate.edu.
Recommended Citation
Gillette, C. P. (2017) "Notes and experiments with injurious insects and insecticides," Bulletin: Vol. 1 : No. 12 , Article 5.
Available at: http://lib.dr.iastate.edu/bulletin/vol1/iss12/5
N O T E S  A N D  E X P E R I M E N T S  W I T H
INJURIOUS INSECTS AND INSECTICIDES.
C. P. G ILLETTE.
Much that is written in this paper is fragmentary and in­
complete, but as the writer is about leaving for a new field o f 
labor, it is thought best to record here such observations and 
experiments as have been carried far enough so that a know l­
edge of them will be of economic importance.
T H E  C L O V E R -L E A F  C A T E R P IL L A R .
About the first of last October, Director Speer called m y 
attention to a piece of clover on the station grounds that was 
w ilting badly in spots, and stated that he thought it must 
be the result o f some insect attack as he could see no other 
cause for it. I examined the clover at once and found that 
there was scarcely a bunch that was not infested by from one 
to a half dozen small lepidopterous larvae that were eating 
at the bases of the leaf stems severing them and devouring the 
young unopened leaflets. T o what extent the w ilting o f the 
clover was due to the attack o f the caterpillars I am unable to 
say, but it is certain that they were doing much to weaken 
the plants and lessen the stand of clover.
In November I was in Illinois and found the same cater­
pillars infesting clover in the vicinity of Champaign, but they 
were not nearly as abundant as at Ames. A t the latter place 
the larvae were found in clover as late as December 2.
d e s c r ip t io n  o f  t h e  c a t e r p il l a r .
T he following description o f the caterpillar was made Oc­
tober 2, from living specimens taken from clover :
T he largest larvae, apparently mature, measure one-fourth 
o f an inch in length and the body is of a uniform pale yellow 
color throughout without markings on the surface. T h e con­
tents of the alimentary canal shows as a dark streak along the 
back. T he first segment is smooth and glossy and sparsely 
set w ith rather long pale hairs. T he head is of a uniform
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dark brown color; there is no anal plate and the number of 
legs is sixteen.
REMEDY.
There is but one remedy to be suggested from what is at 
present known o f the life history o f this insect and that is to 
plow deeply in October and roll and harrow the ground 
thoroughly whenever these worms are found to be present.
A large number o f the caterpillar? have been gathered and 
put in breeding cages from which it is hoped that the mature 
insect may be reared and farther facts determined that w ill 
enable one to suggest other remedies,
C A B B A G E  W ORM S.
Probably there is no crop grown in Iowa a larger percentage 
o f which is destroyed each year by insects than the cabbage 
crop. T he insect that does the most o f this damage is the 
green worm o f the w hite butterfly (Pieris rapce), figured in 
Bulletin 5 o f this station.
On the 13th of September, 1889, when the worms were very 
numerous upon the cabbages in the station garden, I tried 
hellebore, oxide of silicates, and Paris green, for the purpose 
o f determining their values for the destruction of these pests.
Hellebore was used pure and was dusted lightly over the 
plants from a cheese-cloth sack. T he worms continued their 
work unabated and none, so far as I could see, were killed by 
the application.
Oxide of silicates was dusted over the cabbages in a similar 
manner, only more freely, and was fairly effectual. Three or 
four days after the treatment many dead worms could be found 
in and about the cabbage heads, although in most cases a few 
escaped to continue their work. Had this substance been more 
freely used it is probable that nearly every worm would have 
been destroyed.
T he most effectual remedy that I tried was Paris green 
mixed in flour in the proportion o f one ounce o f poison to 100 
ounces o f the flour. After very thoroughly m ixing  in these 
proportions the application was made by dusting as in the 
above cases. As a result, nearly every worm on the treated 
heads was killed within three or four days after the applica­
tion. Only a small amount of this mixture was used to each 
head, just enough to make a slight show of dust upon the 
leaves.
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I am aware that there are many who would object to this 
treatment because of the danger of poisoning those who are 
to consume the cabbages. For the purpose of determining 
ju st what the danger would be I conducted the experiment in 
the following manner :
A  small amount of the poisoned flour was .put in a little 
muslin sack and the whole very carefully weighed on delicate 
balances. Then I took this sack to the garden and carefully 
dusted ten medium sized heads o f cabbage and had the sack 
again weighed, whereupon it was found that exactly 10 
grammes o f the mixture had been used, or one gramme to a 
head. Then there was one one-hundredth of a gramme or 
about one-seventh o f a grain o f Paris green applied to each 
cabbage. I f  we consider two grains of this poison a danger­
ous dose, and this is less than has ever been known to take 
human life, it would require the entire poison used in treating 
14 cabbages to constitute a dangerous dose. As, at least, half 
o f  the poison fell upon the outer leaves and upon the ground 
and much of the remainder would be removed in a short time 
through the action of dews, wind and rain, one would need 
to eat, at least, 30 entire cabbages at a meal to get a poison­
ous dose o f Paris green. And then when we remember that 
none o f the outer leaves, those that would catch the poison, 
are ever prepared for food, but are always cut off and thrown 
away, it seems impossible that harm should come from a care­
fu l  application o f Paris green as here described. A t least, I 
have no fears of using this method o f poisoning the worms in 
my own garden on cabbages to be used on my own table.
In making the Paris green and flour application, however, 
the following cautions should be heeded :
First. N ever  put more than one ounce o f the Paris green 
in six pounds of flour.
Second. M ix very thoroughly before using.
Third. A pply while the dew is on or after a shower and 
when there is little or no wind so that the treatment can be 
carefully made, and so that the dust will adhere to the part of 
the plant where it falls.
Fourth. Treat the plants freely before the heads begin to 
form and treat the outer leaves freely at all times, as it is upon 
these leaves that most of the eggs are laid, and most o f the 
worms begin to feed when first hatched.
F ifth . Always treat the head, especially i f  nearly grown, 
very lightly.
Sixth. Do not apply the poison nearer than two or three 
weeks to the time when the cabbages are to be eaten.
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I wish it understood that I recommend this remedy to no 
one, but simply state here the facts as to the results which I 
obtained by using it and to show how improbable it is that 
any harm should come because of this treatment, to those who 
consume the cabbages, if  anything like proper care is used in 
m aking the application of the Paris green and flour.
Oxide of silicates and slug shot have been used by gar­
deners to a considerable extent for the destruction of the 
cabbage worms and I have never heard of a case of poisoning 
although either of these substances contain a larger percent­
age o f Paris green than does the flour mixture described 
above. It is certainly better for one to prepare his own m ix­
ture o f this poison and know what he is using, than to pur­
chase patent insecticides at high prices, the contents o f which 
he knows nothing.
It is certainly safe to apply the poison freely to the cabbages 
up to the time when they begin to form heads.
N O T E S  O N  H A B I T S  A N D  L IF E  H I S T O R I E S  O F
CERTAIN CUT-WORMS AND CUT-WORM MOTHS.
In the present paper are presented some of the more im­
portant observations upon cut-worms and cut-worm moths 
that I have made during the past three years at Ames, Iowa. 
It has seemed to me to be a most important line o f investi­
gation and one that I expected to continue for a year or two 
more before reporting upon it.
T H E  D A R K -S ID E D  C U T-W O R M .
{Agrotis Messoria.)
T h is is, more particularly, a garden cut-worm. I have 
reared the moths from worms collected about tomatoes, cab­
bages, beans, potatoes, peas, onions, radishes, turnips, sun­
flowers and young grafts of apple, pear, plum and cherry. In 
breeding cages the worms have fed freely upon grass, corn, 
clover, buckwheat, purslane, pigweed (Chenopodium), and 
leaves of currant and soft maple. In fact the worms have not 
T e f u s e d  to eat any green thing that I have offered them.
The moths have been captured on twenty different dates 
extending through three years. The earliest date is June 24,
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and the latest Sept. 23. T he moths have been most abund­
ant about light and sugar from the 20th to the 30th of July. 
Many females have been dissected in search of eggs and it  
seems that the eggs are mostly laid in the latter part of Ju ly  
and in August. There is but one brood.
This is a very abundant species in Iowa, but from all o f the 
observations that I have been able to make, it does not seem 
that it is very destructive to corn.
T H E  C H E C K E R E D  R U S T IC  C U T-W O R M .
(Agrotis Tessellata.)
This, like the preceding, is more particularly a garden 
species. I have taken the worms from tomatoes, cabbages, 
radishes, beans, onions, squashes, smartweed and from root- 
grafts o f apple, pear, plum and cherry. In breeding cages 
the worms have fed freely upon grass, clover, buckwheat, 
radishes, purslane, pigweed and upon the leaves of box-elder.
T his species has not to my notice been found injuring corn 
or grass, though there is no doubt but what, in the absence o f  
other food, it would feed freely upon the grasses. Moths 
have been taken on twenty-four different dates running 
through three years. T he earliest date is June 2, and the 
latest August 3. T hey have been most abundant at light and 
sugar from June 20th to July 5th.
Female moths examined July 6th had their abdomens well 
filled with eggs. Most o f the eggs must be deposited after 
July 5th. T he species is single brooded and very abundant 
in central Iowa.
T H E  D IN G Y  C U T -W O R M S.
(Agrotis Subgothica and Tricosa.)
These are very abundant garden species and are also com­
mon in corn fields.
T he moths have been reared from worms taken from toma­
toes, squashes, cabbages, beans, peas and corn. T he worms 
ate freely of clover, horse-radish and box-elder.
Nineteen dates of capture are recorded for the moths during 
1889 and 1890. T h e earliest date is July 2d and the latest, 
September 20th. T he moths have been most abundant from 
August 20th to September 5th. A  number o f females ex­
amined August 15th had their abdomens well filled w ith eggs.
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It seems that the eggs must be mostly deposited late in 
August and early in September.
I have thrown these two species together because during 
m y early work with these insects I was unable to distinguish 
between them. Both are very common in central Iowa, sub- 
gothica seeming to predominate somewhat in numbers. I 
have noticed no difference in their habits or life histories.
T H E  G R E A S Y  C U T-W O R M .
(Agroll's Ypsilon.)
T he moth o f this species I have reared from worms taken 
about squashes, and potatoes only. Tw enty dates of capture 
are recorded in three years. The moths have been repeatedly 
taken in each month from May to October inclusive. T h e 
earliest date has been May ax, and the latest October 18th, 
From the middle of September to the 18th of October the 
moths came freely to light and sugar. Large numbers of fe­
males were examined for eggs from September 9th to October 
18th, but no well developed eggs were found. From this and 
the farther fact that the moths are taken in the spring it is 
quite certain that few or no eggs are deposited in the fall, but 
that the females hibernate and deposit their eggs in the spring. 
It is possible, however, that some of the earliest hatched 
moths do deposit their eggs in the fall and that the worms 
from these eggs produce moths that appear in July. T he 
moths appearing in May and June I presume to be from be­
lated individuals that did not complete their transformations 
in the fall.
T H E  V A R IE G A T E D  C U T -W O R M .
(Agrotis Saucia.)
T his is one of the clim bing cut-worms and is abundant in 
central Iowa. Moths have been reared from worms taken 
about corn and from eggs taken on a tw ig o f a bur-oak tree. 
A  cluster of 350 eggs brought into the labratory April 28th, 
hatched on the 2d of May and the moths began to appear 
July 3d. The worms fed freely upon leaves of soft maple, 
box-elder, elm, apple, cherry, currant, raspberry, fose, corn, 
grass and purslane.
Captures have been recorded on sixteen different dates ex­
tending through three years. T he earliest date that the 
moths have been taken, aside from those that were reared,
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has been July n th . W ith the exception of the winter months, 
the moths have been taken from July n t h  to the 23d of the 
following M ay. They have been most abundant during the 
month of October. Fethales taken as late as November 6th 
have not in any case contained fully developed eggs. It 
therefore seems that oviposition in this species takes place 
entirely in the spring, the eggs being usually fastened to the 
tw igs o f trees and bushes.
T H E  S P O T T E D  C U T-W O R M .
(.Agrotis C-Nigrum.)
T his is a common but not very abundant insect in Iowa. I 
have not bred the moths but have twelve dates of their capture 
running through three years. According to these captures 
the insect is double brooded. T he moths of the first brood 
have been captured from May 23d to June 16th and of the 
second brood from August 25th to October 1st. The moths 
have been most abundant about the 10th of June and the 20th 
o f September. Females examined on the 1st of October had 
many mature eggs in their ovaries.
(Agrotis Bicarnea.)
T his species, although common, is less abundant than the 
preceding. Thirteen dates o f capture have been recorded for 
the moth, the earliest being July 18th and the latest Septem­
ber n th . On August 29th and September n t h  females were 
examined that contained many eggs. It seems probable that 
very few eggs are laid before August 1st. T he moths have 
been reared from worms taken from grass ground. T h ey were 
fed entirely upon grass.
T H E  W -M A R K E D  C U T-W O R M .
(Agrotis Clandestina.)
T his is a typical clim bing species. Judging from the num­
ber of moths taken, this species is less abundant than the 
preceding, but I have taken the worms in targe numbers from 
the trunks of the box-elder during evenings in April and 
May. I have also taken them in less numbers from the 
trunks of apple and soft maple. T he moths were cap­
tured on ten different dates during 1889 and 1890. T h e  
earliest capture was on June 8th and the latest on June 28th. 
T hey have been most common during the latter part of June
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at which time it is probable that most of the eggs are 
laid. T he worms have fed freely in the breeding cages upon 
leaves o f apple, soft-maple, box-elder, currant and clover, 
but I have not succeeded in rearing any of the moths to- 
maturity.
A G R O T IS  B A D IN O D IS.
T his is a common species but none of the moths have been 
reared from any of the many collections o f cut worms that 
have been brought into the laboratory. T he moths have 
been taken on thirteen dates running through three years. 
T h e earliest date has been September 2, and the latest Octo­
ber 1. Females dissected late in September contained many 
eggs.
B R IE F  N O T E S  ON A  F E W  O T H E R  A G R O T IS  
S P E C IE S .
Agrotis velleripennis: Rather common; the moths taken 
from August 22 to September 18.
Agrotis auxiliaris: Rather rare; moths taken from April 
8 to 21.
Agrotis mercenaria: Rare; moths taken from May 22 to 
June 28.
Agrotis venerabilis: Abundant; moths taken from Sep­
tember 12 to 29.
Agrotis brunneicollis: Rather common; moths taken from 
June 24 to July 12.
Agrotis gladiaria— [The Clay-backed Cut Worm]: T h e  
moths were flying in great numbers to electric lights in Des 
Moines on the 17th of September, 189a. Moths o f this 
species also flew to light in my study on the 15th and the 
17th of the same month.
I am quite certain that I examined females taken at light 
September 17, and found them to contain eggs, though I find 
no note to that effect. I have never found the mo'.hs in the 
spring, so it is h ighly probable that the eggs are deposited in 
the fall.
Agrotis 4.-den tat a is a common species at Ames. It has 
been collected from August 29 to September 10. Females 
examined late in August contained many eggs.
Agrotis suffusa: One specimen taken July 15, 1890, is the 
only moth of this species that I have captured.
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T H E  B R IS T L Y  CU T-W O RM .
(Mameslra Renigera.)
T his small species is exceedingly abundant in Iowa. 
There are two broods of the moths and they fly from the 18th 
o f  May to the n t h  of October, being most abundant in June 
and again late in August and early in September. A ll 
through September and early October females have been 
found with their abdomens well filled w ith eggs. T h e worms 
have been taken from about turnips, clover and prickly com- 
frey. |
L T H E  G L A S S Y  CU T-W O RM .
(Hadena Deyastatrix).
This is the most abundant and destructive cut-worm in 
grass ground and in corn fields in central Iowa. Thirty-one 
dates have been recorded for the capture o f the moths. T h e  
earliest date is June ix, and the latest October 3. T he 
moths have been most abundant during the month o f August.
I have found the abdomens o f  the females literally filled 
w ith eggs from the middle of August to the 2d of September. 
Most of the eggs are laid after the first of August.
Miss Alda M. Sharp, o f Gladbrook, Iowa, has sent the 
worms from corn on sod and from about hollyhocks in the 
garden and I have found the worms common about corn after 
grass.
There is a large Dipteron (Gonia sp?) that is a very abund­
ant parasite on the worms of this species at Ames. On August 
29, 1889, I followed a plow in an old pasture field until I 
picked up 200 pupse or pupa cases, apparently all of a kind. 
F ive  of these were alive and gave a few days later, moths of 
H . devastatrix. Three pupae were dead, apparently as the 
result of some bacterial disease ; eleven were infested by 
Hymenopterous parasites of two species, the most common of 
which proved to be Lampronota amet icaha; and 43 contained 
pupse cases o f the dipteron above mentioned. During the 
first warm days in early spring the flies from these pupse were 
found everywhere over grass ground sporting in the sunshine 
and in some places they were very abundant.*
H A D E N A  S P U T A T R IX .
S ix  captures are recorded o f this moth running through 
three years. T he earliest dates is July 25, and the latest 
September 20.
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Females dissected August 31 contained many eggs. Not a 
common moth.
H A D E N A  LIG N IC O LO R .
This is a very common species in central Iowa. T he worms 
resemble very closely those of Hadena devastatrix. Ten 
dates of capture are recorded running through three years. 
The earliest date is June 14, and the latest July 16. Females 
dissected July 13 had their abdomens w ell filled with eggs. 
Miss A lda M. Sharp, of Gladbrook, Iowa, sent me speci­
mens taken in a corn field and I have taken the worms under 
stones and chunks in grass ground.
H A D E N A  S T IP A T A .
This species, though common, is not abundant at Ames. 
T h e  moths have been captured from July 25 to August 13.
T H E  B R O N ZE -C O LO R E D  CU T-W ORM .
(.Nephelodes Violans).
This, next to Hadena devastatrix, seems to be the most 
abundant corn and grass cut-worm in central Iowa, 
though few captures o f the moths have been made. E ight 
dates only are recorded, ranging between August 31 and 
October 1, and they have been most abundant during the 
first h alf of September. It is not probable that many eggs 
have been laid before the first o f September.
Large numbers of the worms collected and kept in breed­
ing cages fed freely on grass and corn and ate sparingly o f 
clover, but would not eat of tomatoes, cabbages or onions.
A ll of the worms kept in breeding cages last summer died 
o f  a bacterial disease before pupating.
T H E  AR M Y-W O R M .
(Leucania Unipuncta).
I have recorded twenty-one captures of the moth of the 
Army-worm in the past three years. T hey have been taken 
from August 31 to June 16 following, and have been most 
abundant from September 20 to May 20. A  great many fe­
males have been examined in the fall for eggs but in only one 
instance were fully developed eggs found. Females examined 
in May contained many eggs fully developed. T he con­
clusion is that the eggs are deposited mostly or entirely in 
the spring.
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Cage 3. Cut-worms taken from about onions. Fed upon 
and ate freely of onions, clover, grass, corn, purslane and 
pigweed.
Cage 5. Cut-worms taken about turnips. Ate freely o f 
onions, corn, clover, currant and purslane.
Cage 6. Cut-worms taken from about seedlings and root- 
grafts o f cherry, pear and plum, and ate freely of corn, purs­
lane and pigweed.
Cage 8. A  miscellaneous lot o f cut-worms. A te freely o f 
horse radish, clover, apple, prickly comfrey, cabbage, plan­
tain and purslane.
Cage 12. Cut-worms from about plantain. Ate freely o f 
clover, tomato, onions, cabbage, purslane, pigweed, prickly 
comfrey, and leaves of peach and plum.
Cage 14. A  miscellaneous lot of worms. Ate freely o f 
corn, clover, box-elder, purslane and pigweed.
Cage 19. Cut-worms from radishes. A te freely o f beans, 
onions, melons, purslane, pigweed and box-elder.
Cage 21. Cut-worms from sod corn. A te freely o f squash, 
purslane, amaranth, box-elder, grass and clover.
A  F E W  P R A C T IC A L  S U G G E S T IO N S .
From the foregoing it w ill be seen that the two cut-worms 
that are most injurious to corn and grass crops are produced 
from eggs deposited, mostly, after August 1. As the moths 
do not deposit eggs on lacd destitute of vegetation, the best 
way to prevent the attack of these species is to plow the 
ground late in July and then keep it free from vegetation o f 
any kind whatever until winter.
In case of the species that are most abundant in gardens, 
the eggs are laid considerably earlier, m aking it necessary to 
plow earlier, about the first of July, if  the cut-worm attack is 
to be prevented in this way.
It w ill be noticed from the feeding experiments above given 
that most cut-worms, especially those that are common in 
gardens, are very general feeders, and hence the necessity, i f  
early plowing is adopted, o f keeping the ground perfectly 
free from all vegetation until winter, as the worms can sub­
sist on weeds as well as other plants. Gardens that are
11
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allowed to produce weeds, tomatoes, cabbages, turnips or 
other plants to cover the ground in late summer and fall, are 
almost sure to be troubled with cut-worms the next spring.
From the examination of large numbers of Noctuid moths 
flying to light and sugar during the past three years, I have 
found that the females fly as freely as the males until their 
eggs are deposited, and then they cease almost entirely to fly 
to either. So that by collecting and destroying cut-worm 
moths that fly to light or sugar we shall lessen materially the 
number of worms that would otherwise infest the crops the 
following season.
T H E  S T R IP E D  C U C U M B E R  B E E T L E .
(.Diabrotica Villa la),
I give below the results reached at the station the past 
two summers by using certain materials for the prevention of 
the ravages o f the striped cucumber beetle.
D r y  P y r e t h r u m  freely du sted over th e plan ts to preven t  
the a tta c k  proved to be o f  alm ost no valu e, as plants thus  
treated w ere frequen tly en tirely destroyed in less than forty-  
e ig h t hours.
P y r e t h r u m  T e a  thoroughly sprinkled over the plants 
and freely poured about their roots proved entirely ineffectual. 
T h e one way that I have found it profitable to apply this in ­
secticide is to dust it upon the beetles in the early morning 
before the dew is off.
C o p p e r a s  dissolved in w ater in the proportion o f one ounce  
to a ga llo n  and th o ro u gh ly  sp rin kled upon th e plants and the  
earth about them  neither k ille d  the beetles th at w ere w et  
w ith  it nor prevented their e a tin g  th e plants.
N i t r a t e  o f  S o d a  (salt peter) thoroughly sprinkled over 
plants seemed to render them distasteful to the beetles as 
they would soon desert such plants and not return to them 
in numbers for several days. H ills that were three times 
sprinkled were not farther injured by the beetles nor by cut­
worms which did much harm to other hills. T hat the nitrate 
of soda does not k ill the beetles was proven by thoroughly 
drenching a number and then keeping them for a couple o f 
days after which time all seemed perfectly healthy.
K e r o s e n e  poured upon sand and plaster and p u t upon the  
h ills  close to the stem s o f th e plan ts seem ed for a short tim e  
to k e ep  the beetles aw ay b u t not for m ore than a d a y  'o r two 
a t m ost
12
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C r u d e  C a r b o l i c  A c id  used as the kerosene did no per­
c e p tib le  good in k e e p in g  th e  beetles aw ay.
G a s  L j m e  had little  i f  an y re p e llin g  power.
O p e n  B o x e s  ten in ches square m ade o f s ix -in c h  boards  
p roved to be o f  no use in fe n cin g out the beetles. T h e  boxes  
-were t r u d  because th ey w ere recom m ended to the w riter as a  
sure remedy. B y  co ve rin g su ch  boxes w ith  m osquito bar or 
cheese-cloth  one can h ave a very effectual p reven tive  o f  in ju ry  
from  th e striped beetle  and one th a t can w e ll be afforded for 
garden s. I f  boxes are th o u g h t too e xp en sive  the cloth  alone  
m a y be used and held in place b y  clods o f  earth or stones.
A s h e s  proved th e m ost effectual rem edy th a t I tried the  
p a st season. F resh  wood ashes were dusted on the plan ts in  
th e  e v e n in g  after th e dew  had b egu n  to fall, and these plants  
rem ained unharm ed w h ile  all around them  the plants w ere  
ruined b y  th e beetles.
P a r i s  G r e e n  in flour in the proportion of i  to 50 by weight 
dusted upon both leaves and stems o f the plants gave fairly 
good results, though the beetles did do some harm to the 
plants in several instances by eating on the underside o f the 
leaves. T he plants were not at all injured by the applica­
tion.
H e l l e b o r e  carefu lly  dusted upon both upper and low er  
surfaces o f  th e leaves k e p t the beetles o ff tw o or three days  
and then it  seem ed to lose its effect.
From my own experiments, the experiments o f other ento­
mologists and the reports that I have received from many 
farmers o f the state, I am persuaded that the most practical 
remedy, except that of covering with boxes, to be used 
against this pest is to dust the plants freely with ashes, lime, 
plaster or fine road dust while the dew is on either in the 
evening or early morning. I f  a little fresh Pyrethrum is 
added at this time it w ill k ill all o f the beetles that it touches. 
But i f  applied when the beetles are active in the middle of 
the day, I have found this substance to be of no practical 
value.
T H E  P O T A T O  S T A L K -W E E V IL .
( Trichobaris Trinotata.)
It seems worth while to record here a recent observation of 
economic importance upon the potato stalk-weevil and that is 
that I have,during the past winter,found the weevils abtmdant 
in the stems of two species o f Physalis (ground-cherry) in this 
vicinity. These, and perhaps other species of the same genus,
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are undoubtedly the native food plants of this beetle. Nearly 
all of the old stems of the ground cherries that I have ex­
amined have been infested. From one to a half dozen beetles 
are found in a single stalk and three or four is a very common 
number.
It is probable that a patch of ground cherries growing in 
the vicinity of a field of potatoes would do much to protect 
the latter from atta ck ; then by pulling the stems in late fall 
or winter and burning them, great numbers of beetles would 
be destroyed and the attack upon the future potato crop 
lessened.
T he dead stalks of the ground cherry should be sought out 
and destroyed by fire every fall or winter.
K E R O S E N E  E X T R A C T  O F  P Y R E T H R U M  A S  A N  
IN SE C T IC ID E .
During the summer of 1888, while experimenting with in­
secticides for the destruction of the chinch bugs, I conceived 
the idea o f combining kerosene emulsion and Pyrethrum to 
form a more powerful insecticide for external application. I 
knew  that kerosene could extract the volatile oil from the 
Pyrethrum and, as the kerosene is very penetrating, it seemed 
probable that i f  each particle coming in contact with the 
body of an insect would carry with it a little of the volatile oil 
o f the Pyrethrum, which is its active principle, it would be 
much more deadly iu its effects.
I first began by preparing my kerosene emulsion and then 
stirring into it powdered Pyrethrum but I found that the fine 
particles o f powder served to unite the minute globules o f 
kerosene and destroy the emulsion. T o  avoid this bad effect 
o f the powder I resorted to filtering the kerosene through 
the Pyrethrum, or simply stirring the Pyrethrum into the 
kerosene and then pouring off the clear greenish yellow oil as 
it was wanted and emulsifying it exactly as i f  the Pyrethrum 
was not added.
I also tried combining these insecticides by diluting a strong 
kerosene emulsion with a water extract of Pyrethrum instead 
o f clear water, but this method has not been as satisfactory in 
its results as the preceding.
During the early part o f my work with the emulsified kero­
sene extract o f Pyrethrum I was greatly pleased with its 
effectiveness in destroying chinch bugs. I quote the follow­
ing from my notes o f August 10, 1888.
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“ The one-half per cent, kerosene emulsion (kerosene one- 
h alf per cent, of the whole mixture) containing Pyrethrum in 
the proportion of one ounce to 40 gallons has equalled the 
strongest application (a 4 per cent, kerosene emulsion) in de­
stroying the bugs. Many of the mature bugs and nearly all 
the larvae and pupae were killed.”
“ T he above diluted one-half with water has killed large 
numbers of the larvae and pupae and a few of the fully de­
veloped chinch bugs.”
Such results as the above very naturally lead me to enter­
tain the highest hopes for the compound and from hundreds 
o f applications subsequently made upon chinch bugs, false 
chinch bugs, (Nysius angustatus), cabbage worms, red spiders 
and plant lice, in all cases along side of check lots treated 
w ith an ordinary kerosene emulsion o f the same strength, I 
feel very safe in saying that this insecticide w ill prove very 
useful, for it w ill enable one to greatly increase the effective­
ness of kerosene emulsion without increasing its injury to 
foliage.
W hether or not the use of this extract will really enable us 
to lessen the cost of kerosene emulsion I am not prepared to 
say. I have not completed my experiments with this com­
pound and would not make this brief report of progress now 
were it not foi the fact that the idea of combining these two 
insecticides for the destruction of insects originated at the 
Iowa Experim ent Station and a record o f it should be made 
in one of the station bulletins.
In the December, 1890, Bulletin o f the Arkansas Experiment 
Station, Mr. G. C. Davis, working under the direction o f 
Professor A . E. Menke, Director of the Station, reports great 
success in the use of this insecticide for the destruction of the 
boll worm, but as no check lots treated with an ordinary 
kerosene emulsion were kept for comparison, it is impossible 
to tell to what extent the addition o f the Pyrethrum increased 
the effectiveness o f the emulsion.
I have spoken freely with my entomological friends and 
others in regard to my experiments with this compound in­
secticide from the time I first began to use it in 1888. In 
Bulletin 5, page 184, I speak of having used these insecticides 
in combination for the destruction of the red spider and at the 
meeting of the Committee on Entomology of the Association 
o f American Agricultural Colleges and Experiment Stations 
held at Champaign, 111., in November last, I made a brief 
report of my experiments with this insecticide. T his report 
w ill appear in the February number o f Insect L ife for 1891.
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